Abstract-Air pollution caused by Atmospheric Particulate Matter (APM) and its impacts have become one of the most important challenges for public health and environmental quality in China since 2000s. Here we report a study of heavy metal pollution in atmospheric deposition in Xi'an city. Dustfall samples were wet collected by the gravimetric method at four sampling stations located in different functional districts of city month by month in 2014. The concentration of heavy metal such as Pb, Zn, Cu, Cr, Ni and Cd was analyzed with ICP-MS and the atmospheric heavy metals deposition were calculated simultaneously. The results indicated that the annual average dustfall flux in industrial district, commercial district, cultural and educational district and scenic zone was 17.84 t/(km 2 ·30d), 15.99 t/(km 2 ·30d), 15.46 t/(km 2 ·30d) and 11.76 t/(km 2 ·30d), much higher than the limits of foreign related standards, which showed that the dustfall pollution in Xi'an city was serious. Furthermore, the annual average concentration of Pb, Zn ,Cu ,Cr, Ni, Cd bounded with dustfall was 438.1 mg/kg, 454.9 mg/kg, 61.1 mg/kg, 149.5 mg/kg, 41.4 mg/kg and 7.8 mg/kg respectively, which was 20.5, 6.6, 2.9, 2.4, 1.4 and 83.0 times of the soil background value in Shaanxi province. Pollution of Pb, Cr and Cd was serious and enriched distinctly. The calculated atmospheric heavy metal deposition of Pb, Zn, Cu, Cr, Ni and Cd was 81.35 mg/(m 2 ·a), 84.47 mg/(m 2 ·a), 11.35 mg/(m 2 ·a), 27.76 mg/(m 2 ·a), 7.69 mg/(m 2 ·a) and 1.45 mg/(m 2 ·a) respectively.
I INTRODUCTION
Air pollution caused by Atmospheric Particulate Matter(APM) and its impacts have become one of the most important challenges for public health and environmental quality in China since 2000s [1] . Xi'an city is one of the most seriously affected areas by APM as its special geographical location, rapid economic growth and increase in industrial activity. APM typically comprises a complex mixture of different elements and compounds with heavy metal content particularly significant due to its toxicity and harmful effects on health [2] . Dustfall, a kind of APM usually with grain size ＞ 10µm, can be settled on ground naturally by gravity in common air condition. Sometimes some smaller particles with grain size <10 µm can also be settled down to the ground in specific weather conditions such as static wind, high air humidity and precipitation. The pollution level of dustfall not only has significant indicative sense to the ambient air quality, but also contributes to runoff and soil pollution increasingly.
Here we report a study of heavy metal pollution in atmospheric deposition in Xi'an city. Dustfall samples were wet collected by the gravimetric method at four control points of national ambient air quality located in industrial district, commercial district, cultural and educational district and scenic zone month by month in 2014. The concentration of heavy metal such as Pb, Zn, Cu, Cr, Ni and Cd was tested with ICP-MS and the atmospheric heavy metals deposition flux was calculated simultaneously.
II MATERIALS AND METHODS

A.
Sampling Sites 4 sampling sites were set up at control points of national ambient air quality located in different functional regions in Xi'an. The detail of the sampling sites was shown in Table 1 . 
B.
Sampling Method Tailor-made tripod was set in the middle of the sampling platform at the 4 control points of national ambient air quality located in different urban functional district. The dustfall samples were collected month by month in 2014 by using the collecting gauges (150 mm in diameter, 300 mm in depth) which were fixed on the tripods with 1.5 m above the ground at each site to avoid being turned over by wind of small particles being removed into the collecting gauges by wind. During the study period, 48 dustfall samples were gotten.
C.
Measuring [3] and Qiao [4] . The extraction of heavy metals (Pb, Zn, Cu, Cr, Cd and Ni) in dustfall samples was carried out in sealed resolution tank of 100 mL made by PTFE by digesting about 0.15 g accurately weighted of the samples with 5 mL concentrated HNO 3 , 2 mL H 2 O 2 and 2 mL HF. All the chemical reagents are guaranteed reagents. The mixture was heated at 160°C for 9 hours in a drying oven, then removed to the fume hood to cool to the room temperature and then catched acid. Then the mixture was transferred in 25 mL colorimetric cylinder with 0.5% HNO 3 , then filtered on 0.45 µm filter membrane and transferred to 10 mL centrifuge tube for analyzing. The concentration of Pb, Zn, Cu, Cr, Cd and Ni in dustfall was analyzed by inductively-coupled plasma-mass spectrometry (ICP-MS) method. To assess the accuracy of the results obtained by the methods used in this study, blank solutions were also prepared in the same manner as that employed for the dust samples. No contamination with heavy metals was found in the blank solutions that were checked. Furthermore, one sample selected randomly was analyzed repeatedly and the relative standard deviations of the 6 elements were less then 10% uniformly.
E.
Calculating Method of Atmospheric Heavy Metal Deposion Flux Atmospheric heavy metal deposition was calculated based on the dustfall flux and concentration of heavy metals derived from the study. The calculation equation is shown in (1) .
Where AP j is the atmospheric deposition of heavy metal j, DF aa is the annual average dustfall flux of 4 seasons from 4 functional districts, C aj is the annual heavy metal concentration of heavy metal j of 4 seasons from 4 functional districts.
III RESULTS AND DISCUSSIONS
A.
Dustfall Flux and it's Pollution Level of Xi'an City The tested dustfall flux in Xi'an City was shown in Table 2 Although the dusrfall flux is one of the routine monitoring items of ambient air quality, there is no national standard issued about dustfall flux limits in China as the wide-range variation of the actual flux due to the diversity of nature and economy in different regions. Some related standards of dustfall flux limits promulgated by foreign governments were shown in Table 3 , as well as the flux values in Xi'an city for comparison. It's obvious that the pollution of dustfall in Xi'an city was serious. The annual average dustfall flux in Xi'an city exceeded those foreign limits greatly, even in the cleanest scenic district. The annual average dustfall flux of scenic district in Xi'an was 2 times above the standard limits of USA and Canada, while the value of most seriously polluted district, industry district, was 3 times above the standard limits. It's evident that the harmful effect of dustfall on environment and human health can not be ignored in Xi'an city. Kentucky of USA [5] annual average 196 Alberta of Canada [5] annual average 180 Spain [5] annual average 200 Finland [5] annual average 333 Argentina [5] annual average 333 The heavy metal concentrations of dustfall in other cities were shown in Table 5 for comparing with the results of this study. It's obvious that the pollution of Pb, Cr, and Cd of dustfall in Xi'an city was very serious and the pollution level was rather high, while the pollution of Zn, Cu, and Ni was relatively light. The annual average concentration of Pb, Zn ,Cu ,Cr, Ni, Cd bounded with dustfall was 20.5, 6.6, 2.9, 2.4, 1.4 and 83.0 times of the soil background value in Shaanxi province. It's evident that those 5 heavy metals except Ni, which mainly originated from soil, were enriched significantly in dustfall because of anthropogenic activities such as industrial production, communication and transportation, building construction and human's civil life. The Cr and Cd, cancer risk heavy metals, were enriched 2.4 and 83.0 times in dustfall and the harmful effect on environment and human health can not be ignored. [7] 335 1658 119 26 24 / Quanzhou [8] 284.49 1628.7
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(2) The concentration of Pb, Zn, Cu, Cr, Ni and Cd in dustfall of Xi'an city varied widely with seasons and functional zones. The annual average concentrations was 438.1 mg/kg, 454.9 mg/kg, 61.1 mg/kg, 149.5 mg/kg, 41.4 mg/kg and 7.8 mg/kg orderly, which was 20.5, 6.6, 2.9, 2.4, 1.4 and 83.0 times of the soil background value in Shaanxi province. The pollution of Pb, Cr, and Cd was very serious and the pollution level was rather high. Pb, Zn, Cu, Cr and Cd were enriched significantly in dustfall and their harmful effect on environment and human health can not be ignored. 
